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LETTERS TO THE EDITORRegarding “Extent of COPD is associated with short
and long-term adverse outcomes in patients
undergoing elective AAA repair”
The article by Stone et al1 regarding the impact of chronic
obstructive pulmonary disease (COPD) on short-term and long-
term outcome after open abdominal aortic aneurysm (AAA) repair
provides a landmark differentiation between oxygen-dependent
and non-oxygen-dependent COPD patients. Oxygen-dependent
COPD patients, operated for AAA, showed increased pulmonary
complications and in-hospital and long-term mortality. Non-
oxygen-dependent patients revealed to be an intermediate group
between oxygen-dependent and non-COPD patients.
Although the number of patients included is large and data are
extremely valuable, retrospective analysis did not permit the evalu-
ation of the impact of some crucial points concerning the optimi-
zation of the clinical results in these patients. First, the use of the
appropriate preoperative pulmonary medication (bronchodilator
treatment, preconditioning regular breathing exercises) has been
shown to be important. Second, the use of epidural analgesia has
been proved beneﬁcial in patients with COPD undergoing AAA
repair by reducing both the postoperative ventilator duration and
intensive care unit stay, and therefore, epidural analgesia should
be considered in all COPD patients undergoing elective transper-
itoneal AAA repair.2
Our team has recently published, in a prospective study,
speciﬁc data, including postoperative values of forced expiratory
volume in 1 second (FEV1) and forced vital capacity (FVC), con-
cerning COPD patients after open AAA repair.3 Although our
series did not include any oxygen-dependent patient, the deﬁnition
of moderate to severe COPD was deﬁned according to interna-
tional standards (Paco2>45 mm Hg, FEV1 <70% of the
predicted value and FEV1/FVC <0.7). Epidural anesthesia with
postoperative epidural analgesia was used for 4 days, a decision
based on the protocol and increased FEV1 and FVC on the 1st
and the 4th postoperative days, compared with intravenous anal-
gesia. All COPD patients treated with epidural analgesia were
extubated in the postanesthesia unit and transferred to the inten-
sive care unit, whereas none were reintubated during the hospital
stay. The theoretical beneﬁts of epidural analgesia that reduce
postoperative abdominal pain and potentially allow deeper inspira-
tion and improve respiratory capacitance have been extensively re-
ported. Our data added, with objective measurable results,
a deﬁnite answer to the contribution of epidural analgesia in post-
operative pulmonary function in COPD patients after open AAA
repair.
We agree with Stone et al that, even in the post-EVAR era,
decisions on oxygen-dependent COPD patients with AAAs
warrant extremely prudent risk/beneﬁt assessments. However,
for the large non-oxygen-dependent COPD group, data support
that preoperative and postoperative dedicated clinical pathways
may enhance the outcome.Whether epidural analgesia has a serious
effect on oxygen-dependent patients, which remain the extremely
high-risk group, has to be prospectively evaluated.
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We thank Dr Filis and colleagues for their comments
surrounding our recent manuscript from the Vascular Study Group
(VSG) of New England. Dr Filis and coauthors correctly highlight
the utility of medical optimization of non-oxygen-dependent
chronic obstructive pulmonary disease (COPD) patients. We
would agree that pulmonary medical optimization (using broncho-
dilators, medications, and/or preconditioning pulmonary exer-
cises) in this group of challenging patients is of paramount
importance to achieve successful clinical outcomes for either endo-
vascular aneurysm repair or open abdominal aortic aneurysm
(oAAA) repair, though, as our study points out, this is magniﬁed
in the open repair group. Unfortunately, irrespective of our study’s
retrospective design, we are unable to comment further on the
speciﬁc medical regimens of patients, as this is not recorded in
our regional registry. We furthermore are unable to quantify the
degree of pulmonary decline with speciﬁc pulmonary function
testing, as noted in our manuscript’s limitations section, as these
measures are also not recorded within the VSG registry. However,
we do believe this group reﬂects an intermediate category of
pulmonary disease and likely reﬂects a cohort less debilitated
than those with a documented oxygen requirement. However,
the designation of “medically managed” patients may reﬂect
a somewhat diverse group, with modest variation in pulmonary
function in whom clinical eligibility for oAAA repair may vary.
Our study focused more on the oxygen-dependent patients and
their respective outcomes for both procedures.
In addition, Dr Filis and colleagues assert that epidural anal-
gesia may serve as a useful adjunct in managing patients postop-
eratively with clinically signiﬁcant COPD following oAAA.
Clearly, its role in abrogating postoperative pain following
midline laparotomy in oAAA and other procedures is undeni-
able. Again, we remain limited in our ability to speciﬁcally
comment on the use of postoperative epidural analgesia in
our oAAA cohort as the VSG does not record this. However,
despite its noted beneﬁt, it should be re-emphasized that multi-
variate logistic regression in our study conﬁrmed that oAAA
repair was independently associated with in-hospital death,569
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frail group and the importance of careful patient selection for
open repair in patients with any degree of COPD. Furthermore,
Cox proportional hazards analysis not only conﬁrmed oxygen
dependence was associated with diminished 5-year survival,
but also medically managed COPD, again emphasizing the
ongoing challenge of selecting patients with COPD for aneu-
rysm repair.David H. Stone, MD
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Lebanon, NH
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Regarding “The impact of endograft type on
inﬂammatory response after endovascular treatment of
abdominal aortic aneurysm”
We read with great interest the paper recently published by
Moulakakis et al.1 In this prospective study, the authors evaluated
the impact of the endograft type on the inﬂammatory response
and concluded that the postimplantation syndrome (PIS) was
not associated with perioperative adverse clinical events showing
a benign course. However, the effect of the syndrome on the
outcome of the patients remains almost unknown. In fact, in
most cases, PIS is generally “well-tolerated,” but in some patients,
it may lead to severe complications, including cardiovascular
events, renal function impairment, and multisystem organ failure
during the postoperative period.2 In a previous publication from
our team, ﬁve patients out of 148 who underwent an endovascu-
lar repair for an abdominal aortic aneurysm manifested a vigorous
inﬂammatory response several days after discharge that led to
readmission; all these patients developed PIS after the procedure.2
In another publication, we reported preliminary data and we
described two patients out of 14 who developed PIS and experi-
enced a nonfatal myocardial infarction on the ﬁrst postoperative
day.3 It is also not uncommon for patients suffering from PIS
to present with symptoms like fatigue and elevated body temper-
ature, sometimes even weeks after the procedure.2,4 This discrep-
ancy regarding the impact of PIS on patients’ outcome compared
with the data reported by Moulakakis et al could be explained by
looking into the methodology of the present study.1 Speciﬁcally,
the postoperative morbidity was not accordingly deﬁned, and
there is a vague statement in the results section that there was
no postoperative increase in cardiac troponin levels. Conse-
quently, a major concern would be whether troponin levels
were the sole criterion for cardiovascular morbidity. But again,
the time intervals of measurements and deﬁnitions are missing,
as well as a detailed description regarding the duration of hospi-
talization, monitoring, and follow-up of the patients during the
ﬁrst month.
In our opinion, the most important reason for the different
conclusions drawn from several studies involving PIS so far is the
lack of a widely accepted deﬁnition. For example, some authors
describe PIS as the presence of leukocytosis and elevated C-reac-
tive protein,4 whereas others deﬁne PIS as the presence of fever
and leukocytosis with different cut-off values.1 Since we have
been studying PIS prospectively and systematically for several
years, we have already proposed a deﬁnition of the syndrome
according to the systemic inﬂammatory response syndrome.2,3
This deﬁnition seems to be more reasonable because there is
evidence supporting a systemic inﬂammatory response induced
by the implantation of the endoprosthesis.2,5 In fact, PIS fulﬁlls
at least two of the systemic inﬂammatory response syndrome
criteria (ie, fever and leukocytosis).6 Therefore, we propose the
deﬁnition of PIS as the presence of fever (persisting bodytemperature >38C) and leukocytosis (white blood cell count
>12,000/mL), despite antibiotic therapy and negative blood
culture results.3,6 We believe that this may represent the best
way to compare variables related to the syndrome among different
studies and to evaluate its clinical signiﬁcance. Nonetheless, close
surveillance of patients developing an excessive inﬂammation
response postoperatively is mandatory and may favorably affect
the outcome.
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We read with interest the letter by Arnaoutoglou et al report-
ing their concerns about the deﬁnition of the postimplantation
syndrome (PIS) following endovascular aneurysm repair and the
methodology used in our study. The PIS, as manifested clinically,
has gained the interest of vascular surgeons since the early years of
